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INTRODUCTION
International guidelines on Renal Cell Carcinoma (RCC), states that renal tumors ≤ 7 cm are best managed by nephron sparing surgery (NSS) (1, 2) . Open partial nephrectomy (OPN) represents the gold standard for renal tumors ≤ 7 cm, while laparoscopic partial nephrectomy (LPN) and Robot-Assisted Partial Nephrectomy (RAPN) are the main alternatives. Partial nephrectomy (PN) is a more complex procedure and several aspects must to be evaluated (3) . In recent years PN become a challenge procedure to have less Warm Ischemia Time (WIT), which represent the most important predictor of renal function after PN (4) . As reported by some Authors (5) the best PN should ideally be without ischemia, but, when required, it should not exceed 20 minutes for warm ischemia and < 35 minutes for cold ischemia. Ten years after the first case described by Gettman et al. (6) , RAPN seems to be a promising procedure able to bridge the technical difficulties of LPN (7) . RAPN has helped to reduce the surgical learning curve needed, and shortened operative and ischaemic times with less blood loss compared with LPN. In 2012 Buffi et al. (8) , proposed a new score system to evaluate success in PN, the Margin, Ischemia and Complications (MIC). According to this newly proposed scoring system, an optimal PN is accomplished when surgical margins (SM) are negative, WIT was ≤ 20 minutes and no major complication (9) (Clavien-Dindo grade 3-4) were observed. The use of this simple system could be of paramount importance to compare and evaluate different approach used to perform PN. Aim of this study is to evaluate difference between LPN and RAPN, from a single center experience, using the MIC score and to evaluate pre, intra and post-operative factors that may potentially influence this scoring system.
MATERIALS AND METHODS
This is a retrospective single centre study approved by the local ethical committee. All patients were counselled about the risks, benefits and alternative treatments for DOI: 10.4081/aiua.2015.1.49 the condition; individual informed consent was obtained. All patients that underwent LPN and RAPN performed by a single experienced surgeon between January 2012 and March 2014 were included in the analysis. Patients with solitary kidney, multifocal tumours, those with radiography evidence of metastases and PN performed with no ischemia time or cold ischemia were not considered suitable for the inclusion. LPN was performed with a retro-peritoneal approach as previously described (10-11) with renal artery clamping. The RAPN was performed using Da Vinci Si four-arm robot (Intuitive Surgical Inc, Sunnyvale, CA, USA) with standardized trans-peritoneal approach (7, (12) (13) with renal artery clamping. From January 2012 to September 2014 all PNs were performed laparoscopically, after September robotically. To eliminate bias related to surgeon learning curve the first 30 RAPN (7) were eliminated from the database. Before surgery, all patients underwent a computed tomography (CT) scan or magnetic resonance imaging (MRI) in order to evaluate the clinical stage and the anatomical characteristics of the tumors. Based on image of CT scan or MRI, a Preoperative Aspect and Dimension Used for an Anatomical (PADUA) score (14) was assigned to each patients by two different examiners. Tumors were stratified into low-risk (PADUA score 6-7), intermediate-risk (PADUA score 8-9), and high-risk (PADUA score ≥ 10) (14) . The WIT and the estimated blood loss (EBL) were assessed by an anesthesiologist. Postoperative complications, occurred during the first 30 days after surgery, were classified according to the Dindo modification of the Clavien system (9, 15) and defined as minor (grade 1-2) and major (grade 3-4). Surgery duration was defined as the time from trocar placement to trocars removed for LPN and the console time for RAPN. Renal function was calculated by estimating the glomerular filtration rate (GFR) through the Modification of Diet in Renal Disease study (MDRD) formula preoperatively and post-operatively (16) using preoperative and latest postoperative (median 30 days after surgery) serum creatinine (sCr). Renal function was staged according to the National Kidney Foundation Disease Outcome Quality Initiative classification. Postoperative change in sCR and eGFR was also evaluated. An eGFR < 60 ml/min per 1.73 m 2 was definited as an undesiderable event. The following information was available for each patient included in the study: age, BMI, ASA, Charlson comorbidity index (CCI), gender, clinical tumor size, PADUA score and PADUA anatomical features, WIT, surgery duration, EBL, conversion to open, intra and post-operative complications, pre and postoperative sCr. Pathological tumor size, histological subtypes according with the World Health Organization classification (17) , tumor extension according with the TNM classification (18) , nuclear grade according to the Fuhrman classification (19) and positive surgical margin rate were also reported. Positive surgical margins (PSM) were defined as the extension of the tumor over the inked parenchymal surface. According with the MIC score system success of procedures was defined when WIT was ≤ 20 minutes, negative SM and no major grade of post-operative complications occurred (8) 
RESULTS
A total of 316 patients were enrolled in this study (258 LPN vs 58 RAPN). Table 1 31.4% vs 27.5%; p-value: 0.765). The only difference was founded in tumor face location, with a predominance of tumor located in the posterior face in LPN (63.2% vs 36.2%) and a predominance of tumor located on anterior face in RAPN (63.8% vs 36.8%). No difference was found in preoperative sCr. 6.2% of patients in LPN (vs 1.7% in RAPN) had a eGFR level < 60 ml/min per 1.73 m2, but this was not statistically significative (p-value: 0.172). Table 2 showed intra, post-operative and pathological patients' characteristics. In this series we did not find any significant difference (p-value: 0.321) in WIT between LPN and RAPN (20.8 vs 19.4 minutes). WIT was ≤ 20 minutes in 60.1% and ≥ 30 minutes in 12.8% in LPN, while it was 65.5% and 5.2% in RAPN. No difference in intra and post-operative complications between LPN and RAPN was found. We reported a rate of intraoperative complications of 10.5% in LPN and 6.9% in RAPN. No conversion to OPN was observed in RAPN while 3 As aspect, the strongest factor related with MIC score system was WIT (rho: -0.672; p-value: < 0.001). The surgical technique (LPN vs RAPN) was not statically related with MIC in this report (p-value: 0.204). Clavien Dindo complications and PSM were inversely related with MIC score system (rho: -0.137 and -0.256; p-value: 0.015 and < 0.001 respectively). Two important aspects we found in this analysis. An eGFR level ≥ 60 ml/min per 1.73 m 2 (rho: 0.206; p-value: < 0.001) and Fuhrman nuclear grade (rho: -0.144; p-value: 0.023) were related with MIC. Table 5 showed binary logistic regression analysis reporting inde- 
DISCUSSION
The findings of this study shows that MIC score system is a simple and useful tool to report and compare different surgical approach. We did not find any difference in clinical, intra and post-operative outcomes between LPN and RAPN. Clinical tumor size, PADUA score, PADUA risk groups and WIT were independently associated with MIC. Several Authors (8) recently proposed a score system to evaluate partial nephrectomy based on WIT ≤ 20 minutes, negative SM and no major complications. This system is similar to the trifecta outcomes proposed and validated by other groups of Authors (20) (21) LPN and RAPN) . Porpiglia (24) was the first to assess the learning curve in LPN using this scoring system. He divided his experience in 4 eras and noted an increase of MIC along the learning curve.
In the current study we reported a MIC rate of 55% and 65.5% in LPN and RAPN respectively. We evaluated RAPN performed in the last year after the learning curve was completed (7) (7), especially in complex cases, but a laparoscopic skills are important in robotic surgery. The absence of PSM reported in our RAPN cohort, described the oncological safety of RPN (7). Negative SM is the first goal of PN, and a combination of a highly malignant tumor with PSM seems to increase the risk of local recurrence (24) . Another important aspect of this study is the evaluation of MIC score. PN is a complex procedure that require several aspects to assess the success. MIC represents a good tool to assess the success of PN. Tumor' s anatomical characteristics were related with MIC success. As reported by Porpiglia (24), MIC rate was higher in low risk groups. Our study efforts this theory. MIC score system was inversely related with PADUA score and clinical tumor size. Interestingly we found a correlation between post-operative eGFR level ≥ 60 ml/min per ed the RAPN performed in the last year after the learning curve was completed (> 30 cases). PN was performed by retroperitoneal approach in laparoscopic group and by transperitoneal approach in robotic groups. In our institute the retroperitoneal approach is the standardize methods for laparoscopic kidney surgery, both for posterior and anterior masses. The matched-pair analysis was performed in order to evaluate if the different number of patients into the two groups can alter our statistical results.
Other Authors (22) used this method to compare different groups. We set the matched-pair analysis on 1:1 ratio in order to obtain two similar groups. The matched pair analysis was based on the tumor characteristics (size and PADUA score). We found no differences also in the matched pair analysis. The full data set was used in the Spearman correlation and logistic regression in order to didn't have overfitting problems. Another important limitation is a short follow-up for evaluating kidney function (median 30 days) assessed only by eGFR. MDRD equation has limitations for eGFR evaluation. sCr is the best predictor of eGFR in MDRD equation, but his levels are impacted by BMI, gender, ethnicity, age and hydratation status.
CONCLUSION
Our report showed that the MIC score system is simple and useful to report and compare different surgical approach. The use of nephrometry score system, as reported by other Authors (26) (27) , is useful to predict outcomes after partial nephrectomy. The MIC score is influenced by several anatomical aspects and the use of nephrometry score is useful to predict MIC success. From our experience, we believe that MIC system could be a helpful tool to assess PN outcomes and to compare different surgical approach.
